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(54) Optical transmission device 

(57) The provision of a coplanar waveguide (101) 
coupled with a microstrip line (102) with a transmission 
line substrate that is used between two functional units 
of different impedance characteristics allows the input 
and output impedance matching to be performed, the 



impedance matching between which coplanar 
waveguide and microstrip line is performed by the vari- 
ation of the signal line width. It allows the transmission 
characteristics of the optical transmission device in high 
frequency band to improve. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to an optical 
transmission device provided with a structure to inter- 
connect functional units having different input and out- 
put impedances through a transmission line substrate. 

DESCRIPTION OF THE RELATED ART 

[0002] Most of the prior optical transmission devices 
provided with a structure to interconnect two functional 
units having different input and output impedances 
through a transmission line substrate are intended for 
handling the transmission frequency of 1 GHz or less, 
which transmission devices adopt a linear transmission 
substrate as designed on the basis of a so-called 50 U 
reference impedance system, which system does not 
give importance to impedance matching. 
[0003] However, where the high frequency of 1 GHz 
or more such as 10 GHz or 40 GHz is transmitted, it is 
required to vary the configuration of the transmission 
line for impedance matching. The conventional methods 
for impedance matching include (1) varying the thick- 
ness or relative permittivity of a dielectric, (2) thinning 
the width of the signal line layer as a whole and (3) al- 
tering a portion of the configuration of the signal line. 
[0004] One example of the third method is shown in 
the Japanese Patent Application Laid-open No. 
H EI7-1 06759 . in which prior reference it is disclosed that 
the configuration of the microstrip signal line that is laid 
on the thin film multi-layered substrate and interposed 
between two devices is partly or overall varied, accord- 
ing to which varied configuration impedances vary, and 
in Figure 2 of which reference a line structure having 
two different widths is shown, the middle portion of 
which structure is narrowed in width and in Figure 4 of 
which reference a line structure having two different 
thickness is shown, the middle portion of which structure 
is recessed in thickness while in Figure 3 of which ref- 
erence a line structure with the width thereof linearly var- 
ied is shown. 

[0005] Due care is not taken into the configuration of 
the prior transmission line according to the frequency 
characteristics of the functional units. Especially, where 
the transmission line is disposed between a modulator 
and a driving IC to apply voltage to the same modulator, 
a transmission line substrate provided with both copla- 
nar and microstrip structures is put to practical use, but 
due care is not taken to perform impedance matching 
for the signal voltage having the frequency of 1 GHz or 
more as applied from the driving IC to the boundary be- 
tween those structures and the microstrip structure 
while to restrain transmission efficiency from deteriorat- 
ing owing to reflection. 

[0006] In other words, where the signal of high fre- 
quency band is transmitted by means of the coplanar 



arrangement in combination with the arrangements as 
shown in Figures 2 and 4 of the prior reference as de- 
scribed above with the functional units having different 
output and input impedances connected thereto, reflec- 
5 tion occurs within the transmission line and the engage- 
ment regions with the functional units so as to reduce 
the transmission efficiency at the frequency of 1 GHz or 
more. 

[0007] Further, also when the line structure linearly 
10 transits as shown in Figure 3 of the prior reference as 
described above, reflection occurs so as to reduce 
transmission efficiency where the signal of high frequen- 
cy with 1 GHz or more is transmitted. 

15 SUMMARY OF THE INVENTION 

[0008] The present invention is to improve the trans- 
mission efficiency at the high frequency band of 1GHz 
or more, especially, within the range either from 37 GHz 

20 to 80 GHz or from 1 GHz through 23 GHz by arranging 
the transmission line according to the same range. 
[0009] One example of the optical transmission de- 
vice according to the present invention comprises a 
transmission line substrate provided with a coplanar 

25 waveguide and a microstrip line, a first means whose 
input impedance becomes larger in proportion to the in- 
crease of frequency, the first means being connected to 
the coplanar waveguide and a second means whose 
output impedance becomes smaller in inverse propor- 

30 tion to the increase of frequency, the second means be- 
ing connected to the microstrip line, wherein a widthwise 
slow constriction with regard to the planar configuration 
of a signal line corresponding to the microstrip line has 
a width broader than the average width of the signal tine 

35 extending through the respective ends thereof, which 
width corresponds to the shortest vertical interval with 
regard to the direction in which the signal line extends 
or the shortest parallel interval with regard to the input 
side of the substrate. 

40 [0010] The provision of the constriction with the micro- 
strip line corresponding to the transmission line of the 
substrate provided with the optical transmission device 
allows the transmission of a signal having a frequency 
within the range from 37 GHz to 80 GHz to be subjected 

45 to impedance matching with the reflection within the 
transmission line or the engagement region thereof with 
the functional units constrained, which improves trans- 
mission efficiency. 

[0011] The slow constriction as mentioned above is 
50 arc-shaped or a shape as obtained by gradually varying 
the inclination of the straight line within the angle of 90 
degrees or less. 

[0012] Another example of the optical transmission 
device according to the present invention comprises a 
55 transmission line substrate provided with a coplanar 
waveguide and a microstrip line, a first means whose 
input impedance becomes larger in proportion to the in- 
crease of frequency, the first means being connected to 
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the coplanar waveguide, a second means whose output 
impedance becomes smaller in inverse proportion to the 
increase of frequency, the second means being con- 
nected to the microstrip line. The planar shape of a sig- 
nal line corresponding to the microstrip line is arc- 5 
shaped or provided with a protrusion with the degree to 
which it protrudes varied within the range of 90 degrees 
or less, the width of the protrusion being narrower than 
the average width of the signal line extending through 
the respective ends thereof. 10 
[0013] This allows the transmission efficiency of the 
frequency ranging from 1 GHz through 23 GHz to im- 
prove, as the impedance matching is performed with the 
reflection within the transmission line or at the engage- 
ment region with the functional units in check. '5 
[0014] Further, another example of the optical trans- 
mission device according to the present invention com- 
prises a transmission line substrate provided with a co- 
planar waveguide and a microstirp line, a first means 
whose input impedance becomes larger in proportion to 20 
the increase of frequency, the first means being con- 
nected to the coplanar waveguide and a second means 
whose output impedance becomes smaller in inverse 
proportion to the increase of frequency, the second 
means being connected to the microstirp line. The rela- 25 
tion between a part z1 of an impedance of the microstirp 
line, which part approximates to the input impedance 
and a part z3 thereof that approximates to the output 
impedance meets any one of the following conditions, 
z1 > z2 > z3 and z2 > (z1 + z3)/2, z1 > z3 > z2, z2 > z1 30 

> z3 and z2 > (z1 + z3)/2, and z1 > z2 > z3 and z2 < (z1 
+ z3)/2. 

[0015] This allows the transmission efficiency of the 
frequency ranging from 1 GHz to 23 GHz to improve. 
[0016] Especially, where the relation therebetween 35 
meets either of the following conditions, z1 > z2 > z3 
and z2 > (z1 + z3)/2, z2 > z1 > z3 and z2 > (z1 + z3)/2, 
it allows the transmission efficiency of the high frequen- 
cy band of 37 GHz or more to improve as shown in Fig- 
ure 20. 40 
[0017] Then, where the relation therebetween meets 
either of the following conditions, z1 > z3 > z2 ; z1 > z2 

> z3 and z2 < (z1 + z3)/2, it allows the transmission ef- 
ficiency of the frequency ranging from 1 GHz through 

23 GHz to improve as shown in Figure 20. 45 
[0018] To note, it is preferred to realize the above con- 
ditions by increasing or decreasing the width of the sig- 
nal line on the standpoint of etching process, but they 
may be realized by adjusting the thickness thereof in- 
stead. 50 
[0019] These and other objects, features and advan- 
tages of the invention will be apparent from the following 
more particular description of preferred embodiments of 
the invention, as illustrated in the accompanying draw- 
ings. 55 



BRIEF DESCRIPTION OF THE DRWAINGS 

[0020] Figure 1 is a view showing a filter transmission 
line substrate according to the present invention. 
[0021] Figure 2 is a view showing one example of a 
microstrip line substrate as referred in the description. 
[0022] Figure 3 is a view showing a wide filter trans- 
mission line substrate. 

[0023] Figure 4 is a view showing a narrow filter trans- 
mission line substrate. 

[0024] Figure 5 is a view showing a concave filter 
transmission line substrate. 

[0025] Figure 6 is a view showing a convex filter trans- 
mission line substrate. 

[0026] Figure 7 is a view showing an impedance con- 
version substrate of the coplanar waveguide-microstrip 
conversion. 

[0027] Figure 8 is a view showing a wide filter trans- 
mission line substrate of the coplanar waveguide-micro- 
strip conversion. 

[0028] Figure 9 is a view showing a narrow filter trans- 
mission line substrate of the coplanar waveguide-micro- 
stirp conversion. 

[0029] Figure 10 is a view showing a concave filter 
transmission line substrate of the coplanar waveguide- 
microstrip conversion. 

[0030] Figure 11 is a view showing a convex filter 
transmission line substrate of the coplanar waveguide- 
microstrip conversion. 

[0031] Figure 12 is a view showing an impedance 
conversion substrate of the CPW-MSL-CPW conver- 
sion. 

[0032] Figure 1 3 is a view showing a wide filter trans- 
mission line substrate of the CPW-MSL-CPW conver- 
sion. 

[0033] Figure 14 is a view showing a narrow filter 
transmission line substrate of the CPW-MSL-CPW con- 
version. 

[0034] Figure 15 is a view showing a concave filter 
transmission line substrate of the CPW-MSL-CPW con- 
version. 

[0035] Figure 16 is a view showing a convex filter 
transmission line substrate of the CPW-MSL-CPW con- 
version. 

[0036] Figure 1 7 is a view showing an equidistant line 
of the CPW-MSL conversion. 

[0037] Figure 1 8 is a view showing an impedance line 
width of the CPW-MSL conversion. 
[0038] Figure 1 9 is a view showing an equivalent cir- 
cuit model for simulating the characteristics of the fre- 
quency of transmission line vs. gain thereof S21. 
[0039] Figure 20 is a view showing the simulation re- 
sult of the characteristics of the frequency of transmis- 
sion line vs. gain thereof S21 . 

[0040] Figure 21 is a sectional view of an optical trans- 
mission device according to the present invention. 
[0041] Figure 22 is a perspective view of the connec- 
tion structure surrounding a modulator as shown in Fig- 
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ure 21. 

[0042] Figure 23 is a view showing the Smith chart of 
a driving IC of the optical transmission device as shown 
in Figure 21 . 

[0043] Figure 24 is a view showing the Smith chart of 
a modulator of the optical transmission device as shown 
in Figure 21 . 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0044] The sectional view of the optical transmission 
device according to the present invention is shown in 
Figure 21. 

[0045] This device is provided with a function to mod- 
ulate light that passes through an optical fiber by the 
voltage as applied to a modulator (EA modulator), which 
voltage is controlled by a driving semiconductor chip (a 
driving IC) so as to be transmitted as a signal having a 
frequency as required. 

[0046] Figure 22 shows the perspective view of the 
optical transmission device centering on the modulator 
and the driving IC. The voltage as applied from the driv- 
ing IC is conducted through a substrate on which a 
transmission line is provided to the modulator and fur- 
ther to the terminal resistance. 
[0047] The driving IC is joined to a base substrate of 
high heat conduction which base is soldered on the bot- 
tom surface of a package. The transmission line sub- 
strate is jointed to a substrate above a Peltier cooler, 
which cooler is soldered on the package bottom surface. 
The modulator and the terminal resistance are provided 
on a substrate above the Peltier cooler in the same way 
as the transmission line substrate. 
[0048] The driving IC is connected to the transmission 
line through ribbon wires while the modulator and the 
transmission line as well as the modulator and the ter- 
minal resistance are connected by wire bonding or wire 
ribbons. 

[0049] To note, the driving IC as embodied in the 
present example is a device whose impedance be- 
comes smaller according as the frequency increases, 
which device has the impedance frequency character- 
istics as shown in the Smith chart of Figure 23. In turn, 
the modulator is a device whose impedance becomes 
larger according as the frequency increases, which de- 
vice has the impedance frequency characteristics as 
shown in Figure 24. 

[0050] The transmission line substrate as outlined 
above is described below in more details with reference 
to the perspective view thereof in Figure 1 . 
[0051] This transmission line substrate comprises a 
dielectric (white base color area), a signal line 104 as 
provided above the dielectric, a ground layer 1 03 having 
a lower ground layer extending over the lower surface 
of the dielectric and an upper ground layer as connected 
through holes to the lower ground layer and as interpos- 
ing the signal line 1 04. The signal line 1 04 and the upper 



ground layer 103 are formed into the configuration as 
shown in Figure 1 such that a metallic layer as formed 
above the dielectric is etched so as to be configured a 
tapered shape. 
5 [0052] The structure of thetransmission linesubstrate 
being divided into two sections, it is separated into a co- 
planar waveguide structure 101 and a microstrip line 
structure 102. 

[0053] The coplanar waveguide 1 01 is arranged such 

10 that both sides of the signal line 1 04 is interposed by the 
upper ground layers through the dielectric as provided 
above the lower ground layer, which signal line and up- 
per ground layer are connected to a signal terminal of 
the driving IC and a ground layer terminal thereof, re- 

15 spectively. In order to realize the impedance matching 
with the driving IC and that with the microstrip line struc- 
ture, the area of the upper ground layers becomes grad- 
ually narrower while the width of the signal line 1 04 be- 
comes gradually wider. 

20 [0054] The microstrip line structure 102 is arranged 
such that it is disposed on the dielectric above the lower 
ground layer 103 without providing the upper ground 
layers to the right and left sides of the signal line 104 
with regard to the longitudinal direction thereof. 

25 [0055] The signal line corresponding to the microstrip 
line is broadest in width at a boundary (conversion sec- 
tion) between the coplanar waveguide and a microstrip 
line while becoming stepwise narrower towards the out- 
put end side until becoming wider again. In this way, the 

30 configuration of the signal line acutely varies with re- 
spect to the transmission direction, which line width var- 
ies at the maximum angle of 90 degrees. Accordingly, 
the riddance of farfetched concave and convex config- 
urations that cause the reflection of high frequency sig- 

35 nals allows such reflection to be subdued. 

[0056] To note, the continuous variation of the width 
of the signal line as described above is viewed in Figure 
1 with a polygonal configuration, but may be arc- 
shaped. 

40 [0057] Then, as shown in Figure 19, which shows an 
equivalent circuit for simulating the characteristics of the 
frequency of the transmission line vs. the gain thereof 
S21 , where the impedance of the transmission line sub- 
strate is regarded as an equivalent circuit that intercon- 

45 nects functional units of different impedances, for exam- 
ples, z1 , z2 and z3, the impedance of the transmission 
line substrate is arranged such that it meets the condi- 
tion of z1 & gt; z2 & gt; z3, z2 & 1t; (z1 + z3)/2, which 
results in a higher gain S21 at the high frequency level 

50 of 37 GHz or more as shown in Figure 20, which shows 
the simulation result of the characteristics of the fre- 
quency of the transmission line vs. the gain thereof S21 , 
in comparison with the case where the interval between 
the respective ends of the microstrip line is linearly 

55 formed (z2 = (z1 + z3)/2). To note, the z1 as noted above 
amounts to an impedance at the input end side of the 
coplanar waveguide and approximates to the imped- 
ance of the driving IC while the z3 as noted above 
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amounts to an impedance at the output end side of the 
microstrip line and approximates to the impedance of 
the EA modulator. Further, the z2 as noted above 
amounts to an impedance that is sandwiched between 
the z1 and z3. 

[0058] Then, another embodiment of the high fre- 
quency transmission line substrate according to the 
present invention is described below. 
[0059] Figure 2 is a view of an impedance conversion 
microstrip line as incorporated herein for reference. It is 
found that the characteristic impedance Z (=V{L7C}) of 
the microstrip line at the input end side 201 is large be- 
cause the width thereof is narrow so that the inductance 
L thereof is large while the capacitance C thereof being 
small. On the other hand, it is found that the width there- 
of at the output end side is broad so that the character- 
istic impedance thereof is small. The interval between 
the input and output end sides is required to slowly and 
continuously vary in order to restrain reflection at the 
minimum, which interval configuration is typical for the 
signal line connecting a functional unit of a large char- 
acteristic impedance to that of a small one. Then, the 
signal line connecting a functional unit of a small char- 
acteristic impedance to that of a large one has a config- 
uration as obtained by replacing the input end with the 
output end as shown in Figure 2. Where the functional 
units of the same characteristic impedance are connect- 
ed to each other, the line width of the input and output 
ends and the interval thereof is constant. 
[0060] Figure 3 shows one arrangement of a high fre- 
quency microstrip line substrate, which arrangement is 
characterized in that a broad width line section 301 is 
provided in the middle of the signal line without linearly 
varying the signal line, which makes the characteristic 
impedance at the middle portion Z2 of the microstrip line 
small. 

[0061] The arrangement as shown in Figure 3 being 
regarded as an equivalent circuit as shown in Figure 19 
having the respective impedances of the transmission 
line substrate 1902, it results in the condition of z1; 
z2> z3, z2&1t; (z1 + z3)/2. As shown in Figure 20, 
which shows the simulation result of the frequency of 
the microstrip transmission line vs. the gain thereof S21 
as graphed every widths thereof, a higher gain S21 is 
obtained at the high frequency level of 37 GHz or more 
in comparison with the case where the interval between 
the respective ends of the microstrip line is linearly 
formed (z2 = (z1 + z3)/2). In other words, the provision 
of the transmission line substrate as shown in Figure 3 
with the middle portion thereof widened meets the 
above condition which allows the transmission charac- 
teristic of the high frequency ranging from 37 GHz 
through 80 GHz to improve. 

[0062] Figure 4 is another arrangement of the micro- 
strip line according to the present invention. 
[0063] This arrangement is provided with a narrow 
width line section 401, which makes the characteristic 
impedance of the middle portion Z2 of the microstrip line 



large. The transmission line substrate as arranged 
above being regarded as an equivalent circuit as shown 
in Figure 19, it results in the condition of z1> z2> 
z3, z2> (z1 + z3)/2. As clear from Figure 20, in com- 

5 parison with the case where the interval between the 
respective ends of the microstrip line is linearly formed 
(z2 =(z1 + z3)/2), a higher gain S21 is obtained at the 
high frequency level ranging from 1 GHz through 23 
GHz. In other words, the provision of the transmission 

10 line substrate as shown in Figure 4 with the middle por- 
tion thereof widened meets the above condition, which 
allows the characteristics of the transmission with the 
frequency ranging from 1 GHz through 23 GHz to im- 
prove. 

15 [0064] The transmission line substrate as shown in 
Figure 5 is provided with wider ends than the average 
line width and with a narrower middle portion, which 
meets the condition of z2> z1 > z3 ; z2> (z1 + z3) 
/2. Accordingly, in the same way as the arrangement as 

20 shown in Figure 4, a higher gain S21 is obtained at the 
frequency ranging from 1 GHz through 23 GHz. 
[0065] The transmission line substrate as shown in 
Figure 6 is provided with narrower ends than the aver- 
age line width and with a wider middle portion, which 

25 meets the condition of z1 > z3> z2 : z2&1 1; (z1 + z3) 
12. Accordingly, in the same way as the arrangement as 
shown in Figure 3, a higher gain S21 is obtained at the 
high frequency ranging from 37 GHz through 80 GHz. 
[0066] The transmission line substrate as shown in 

30 Figure 7 is one example to show the arrangement that 
one of the input and output ends thereof is provided with 
the coplanar waveguide section 701, together with 
which section the microstrip section 702 is provided. 
[0067] The substrate as shown in Figure 8 is provided 

35 with a broad width line section 301 at the middle portion 
thereof, which makes the characteristic impedance of 
the middle portion thereof small. This arrangement be- 
ing regarded as the equivalent circuit as shown in Figure 
19, it results in the condition of z1> z2> z3, z2&1t; 

40 (z1 + z3)/2. As clear from Figure 20, a higher gain S21 
is obtained at the high frequency level ranging from 37 
GHz through 80 GHz in comparison with the case where 
the substrate as shown in Figure 7 is put to use (z2 = 
(z1 + z3)/2). 

45 [0068] Figure 9 shows the coplanar waveguide ap- 
plied to one end side of the substrate of Figure 4. This 
arrangement being regarded as the equivalent circuit as 
shown in Figure 19, it results in the condition of z1> 
z2> z3, z2> (z1 + z3)/2. As clear from Figure 20, 

50 a higher gain S 21 is obtained at the frequency level 
ranging from 1 GHz through 23 GHz in comparison with 
the substrate as shown in Figure 8 (z2 = (z1 + z3)/2). 
[0069] Figure 1 0 shows the coplanar waveguide ap- 
plied to one end of the substrate as shown in Figure 5. 

55 in terms of the equivalent circuit as shown in Figure 1 9, 
it results in the condition of z2&gt: z1> z3. A higher 
gain S21 is obtained at the frequency level ranging from 
1 GHz through 23 GHz. 
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[0070] Figure 11 shows the coplanar waveguide ap- 
plied to one end of the substrate as shown in Figure 6. 
In terms of the equivalent circuit as shown in Figure 19, 
it results in the condition of z1> z3> z2. A higher 
gain S21 is obtained at the high frequency level. 5 
[0071] Figure 12 an example of the substrate to show 
the arrangement that both input and output ends thereof 
are provided with the coplanar waveguide sections 701 , 
between which sections a microstrip line section 702 is 
interposed. *o 
[0072] Figure 13 shows the coplanar waveguide ap- 
plied to the respective input and output ends of the sub- 
strate as shown in Figure 3. In terms of the equivalent 
circuit, it results in the condition of z1> z2> z3, 
z2&1t; (z1 + z3)/2. Accordingly, as clear from Figure 20, '5 
in comparison with the case where the substrate as 
shown in Figure 13 is put to use (z2 = (z1 + z3)/2), a 
higher gain S21 is obtained at the frequency level rang- 
ing from 37 GHz through 80 GHz. 

[0073] Figure 14 shows the coplanar waveguide ap- 20 
plied to the respective input and output ends of the sub- 
strate as shown in Figure 4. In terms of the equivalent 
circuit, it results in the condition of z1> z2> z3, 
z2> (z1 + z3)/2. Accordingly, as clear from Figure 20, 
a higher gain S21 is obtained at the frequency level 25 
ranging from 1 GHz through 23 GHz in comparison with 
the case where the substrate as shown in Figure 12 is 
put to use (z2 = (z1 + z3)/2). 

[0074] Figure 15 shows the coplanar waveguide ap- 
plied to the output end of the substrate as shown in Fig- 30 
ure 5. In terms of the equivalent circuit, it results in the 
condition of z2> z1> z3. A higher gain S21 is ob- 
tained at the frequency level ranging from 1 GHz 
through 23 GHz in comparison with the case where the 
substrate as shown in Figure 12 is put to use. 35 
[0075] Figure 1 6 shows the coplanar waveguide ap- 
plied to the output end of the substrate as shown in Fig- 
ure 6. In terms of the equivalent circuit, it results in the 
condition of z1 > z3> z2. A higher gain S21 is ob- 
tained at the frequency level ranging from 37 GHz 40 
through 80 GHz. 

[0076] As for the coplanar-microstrip conversion sec- 
tion of the coplanar waveguide section of Figures 7 
through 16. the signal line 104 interposed between the 
ground layers 103 may be arranged such that an equi- 45 
distant line 1701 as shown in Figure 17 is adopted for 
the coplanar section so as to continuously increase the 
characteristic impedance of the line. 
[0077] Further, the signal line 1 04 as interposed be- 
tween the ground layers 1 03 may be broadened in width 50 
by means of an impedance line width conversion section 
1801 as shown in Figure 18 according as the interval 
between the ground layers 1 03 is widened at the copla- 
nar section, which makes the impedance at the coplanar 
section constant or converted into an impedance as de- 55 
sired. 

[0078] To note, although not shown in the drawings, 
where the impedance characteristics of the functional 
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units as described above is reversed, the input and out- 
put ends of the signal line are also reversed. In other 
words, where the means whose impedance increases 
in proportion to the increase of frequency level is dis- 
posed at the output side of the substrate while the 
means whose impedance decreases in inverse propor- 
tion to the increase thereof is disposed at the input side 
thereof, the input and output ends of the signal line are 
reversed. 

[0079] The present invention allows the signal trans- 
mission characteristics for the high frequency level of 1 
GHz or more to improve. 

[0080] The present invention may be embodied in oth- 
er specific forms without departing from the spirit or es- 
sential characteristics thereof. The present embodiment 
is therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being in- 
dicated by the appended rather than by the foregoing 
description and all changes which come within the 
meaning and range of equivalency of the claims are 
therefore intended to be embraced therein. 



Claims 

1 . An optical transmission device comprising: 

a transmission line substrate that is provided 
with a coplanar waveguide and a microstrip 
line; 

a first means whose input impedance becomes 
large in proportion to an increase of frequency, 
said first means being connected to said copla- 
nar waveguide; and 

a second means whose output impedance be- 
comes small in inverse proportion to the in- 
crease of frequency, said second means being 
connected to said microstrip line, 

wherein a planar configuration of a signal line 
corresponding to said microstrip line is arc-shaped 
or provided with a constriction that varies at an an- 
gle of 90 degrees or less with regard to an average 
width of said signal line, which constriction is broad- 
er in width than the average width extending 
through respective ends of said signal line. 

2. An optical transmission device according to claim 
1, wherein a modulator whose output impedance 
becomes small in inverse proportion to the increase 
of frequency is connected to said microstrip line and 
a driving IC whose input impedance becomes large 
in proportion thereto is connected to said coplanar 
waveguide, said driving IC controlling a voltage as 
applied to said modulator. 

3. An optical transmission device comprising: 
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a transmission line substrate that is provided 
with a coplanar waveguide and a microstrip 
line; 

a first means whose input impedance becomes 
large in proportion to an increase of frequency, 5 
said first means being connected to said copla- 
nar waveguide; and 

a second means whose output impedance be- 
comes small in inverse proportion to the in- 
crease of frequency, said second means being 10 
connected to said microstrip line, 

wherein a planar configuration of a signal line 
corresponding to said microstrip line is arc-shaped 
or provided with a protrusion that varies at an angle *5 
of 90 degrees or less with regard to an average 
width of said signal line, which protrusion is narrow- 
er in width than the average width extending 
through respective ends of said signal line. 

20 

4. An optical transmission device according to claim 3 
wherein a modulator whose output impedance be- 
comes small in inverse proportion to the increase 
of frequency is connected to said microstrip line and 

a driving IC whose input impedance becomes large 25 
in proportion thereto is connected to said coplanar 
waveguide, said driving IC controlling a voltage as 
applied to said modulator 

5. An optical transmission device comprising: 30 

a transmission line substrate that is provided 
with a coplanar waveguide and a microstrip 

line; 

a first means whose input impedance becomes 35 
large in proportion to an increase of frequency, 
said first means being connected to said copla- 
nar waveguide; and 

a second means whose output impedance be- 
comes small in inverse proportion to the in- *o 
crease of frequency, said second means being 
connected to said microstrip line, wherein an 
impedance characteristics of said microstrip 
line meets any one of conditions as selected 
from z1>z2>z3 and z2>(z1+z3)/2, z1>z3>z2, ^ 
z2>z1>z3 and z2>(z1+z3)/2 : z1>z2>z3 and 
z2<(z1+z3)/2, said z1 approximating to an in- 
put impedance while said z3 approximating to 
an output impedance. 

50 

6. An optical transmission device according to claim 5 
wherein a modulator whose output impedance be- 
comes small in inverse proportion to the increase 
of frequency is connected to said microstrip line and 

a driving IC whose input impedance becomes large 55 
in proportion thereto is connected to said coplanar 
waveguide, said driving IC controlling a voltage as 
applied to said modulator. 
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FIG. 11 
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